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(71) We, MINNESOTA MINING 
AND MANUFACTURING COMPANY, a 
cozxK>rati(m organised and existing under the 
Laws of the State of Delaware, United States 
of America, of 2501 Hudson Road> Saint 
Paul, Minnesota 55101, United States of 
America, do hereby dedare that die inven- 
tion, for which we pray that a Patent may be 
granted to us> and the mediod by which it is 
to be peiformed, to be particularly described 
in and by the following statement: — 

According to the present invention there is 
provided a cushion laminate which is suitable 
for use as a saddle pad and comprises a layer 
of a cushioning material bonded to an absor- 
bent material. More particularly, the present 
invention relates to an absorbent cushion com- 
prising a fl^ible, resilient^ nonabsorbent mat 
material removably and adhesively bonded to 
a fibrous absorbent material surfaced with a 
smooth, porous, self-sustaining thermoplastic 
film, moisture being absorbed through holes in 
the thermoplastic film and into fibrous 
web> wfaOe the matt provides a cushioning 
^ect between, for example, a saddle and a 
horse. 

Saddle blankets or pads are used quite 
extensively at the present time for the pn>- 
tecticm of horses when saddles or harnesses axe 
used. The blanket is intended to provide a 
cushioning effect between the horse and the 
saddle or harness and to absorb *'sweaf * or 
other secretions eminating from the horse so 
that irritations or sores will not form on the 
horses' back. At the present time saddle 
blaxikets are made from various fabrics whidi 
have several disadvantages. Firs^ with re- 
peated use, the blanket or pad continnally loses 
its ability to absorb moisture or other secre- 
tions and xxyjgrgsidt a cushioning effect as 



dirt, hair, oils, etc. tend to accumulate in 
the matrix of the blanket This loss of cushion- 
ing and absorption commonly results in pres- 
sure sores, fungus growdis, blistering, etc. 
caused by excess pressure, moisture and heat 45 
on horse. Once the prior art blanket be- 
comes saturated, as described, it is very diffi- - 
cult to dean or dry it out. Also, the blanket, 
due to the fabric nature thereof, has a tend- 
ency to back-comb or rub the horses hair 50 
against the direction it normally lies, provid- 
ing additional discomfort to the horse. 

There have been attempts to provide saddle 
blankets to obviate the above problems. 
According to the prior art^ a horse blanket is 55 
provided which am^prises an absorbent paper 
layer bonded to an mipermeable plastic layer, 
the entire blanket being disposable after a 
single use. This type of horse blanket aids In 
the absorption of sweat but provides no 60 
cushioning effect for the saddle. Even then, 
paper has a tendency to mat and the imper- 
viousness of the plastic backing has limited 
absorbency. The plastic sheet is only used to 
prevent the sweat from the hoise from trans- 65 
ferring through die blanket and soiling or 
otherwise ruining the saddle and provid^ no 
cushioning effect. At the present time^ the 
applicant is unaware of any. type of saddle 
pad or blanket which provides a good mech- 70 
anical cushioning effect between the horse and 
die saddle and funher provides f<sr absorptioa 
of sweat and other secretions and, con- 
sequendy, reduces or eliminates sores of 
various microbial growths on the horses bad^ 75 
aiding in the comfort of the horse and also 
reducing the amount of medical attendcm 
needed to cure sudi afflictions. 

According to the present invention^ there is 
provided a fl^ble, resDient^ absorbent 80 



cudiicni lamioate comprising a genecally flat 
sheet of a nishinning matooal bonded to a 
generally fiati absozbot sheet of TnatrriRl cap- 
able of absorbing mmstore or other seoedcais 

$ and comprisiiig a fibrous baddng material sor- 
fsiced with a self-sustaining, porous^ dienno- 
plastic film facings die porosity of such fodng 
being pzpvided by a plurality of holes throng 
said facing, die fibrous baddng having fibres 

10 thereof embedded on the facing substantially 
throi^Gut the area of contact of the backing 
and the f adng thus uniting die backing and 
facing to (uie another, and the aishioning 
material being bonded to die fibrous backing 

15 portion of the abscnibent sheet The film facing 
is the portion of the cushion that contacts the 
hide of the hors^ or the l£ke, secretions being 
absorbed dieretfarough. The absorbent layer 
is removable and disposable and may be 

20 replaced by a new absorbent layer to insure 
that die abs(»ptiQn of secretions will not be 
hindered. Preferably^ the cushicming material 
is nonabsorbent and the absorbent layer is 
adhesively^ removably bcKoded to the ci^on- 

25 iag material so that the absorbent layer can 
be removed. 

The nonabsorbent cushiomng material is 
preferably a mat of interengaged, crinkled 
filaments of resilient thermoplasdc polymeric 

30 material muted together at points of mutual 
contact to form a flexible, rmlient^ integrated 
structure the inn<*r portion of whidh has been 
treated to form a substantially flattened sur- 
face and produce a higher concentration of 

35 filament than in the outer portion oi the mat. 
The advantages and features of the {present 
invention will be best understood the follow- 
ing example with reference to Ae accompany- 
ing^drawing wherein: 

40 Figure 1 is a perspective view of a saddle 
pad as taught by the present invention; 

Figure 2 is a partial cut away of the 
saddle pad illustxated in Figure 1; and 
Figure 3 is an enlarged detailed view of 

45 the pad of Figure 1 iUustratmg the threes 
dimexisional arrangement of filaments in the 
cushioning portion d the laminate^ and the 
fibrous attachment to the thermoplastic film 
of the abs(n:bent portion of the laminate. 

50 With reference to Figure 1, the flexible, 
xealient, absorboit cushion laminate 10 of die 
present inventtixi comprises, essentially^ a 
cushioning layer 12 bonded to an absorbent 
layer 14 by means of an adhesive (not ^own),- 

55 The adhesive preferably is sufikient to hobl 
die cushioning layer and the abscnrbent kyer 
together but yet allow diem to be separated 
so that the absorbent layer may be discarded 
after satnratiw with dirti oil, liair> etc., and 

60 replaced by a new absorbent layer. If desired, 
to further facilitate die removal of the absor- 
bent layer, a Ught reinforcing scrim (e-g., layer 
of l^t xeinforcing fabric) may be added to 
the absorbent layer with the adhesive. 

65 The illustraticms in Figures 2 and 3 more 



deady show the preferred embodiment of the 
^esent invention. The absorbmt coshim 
laminate 10 is a con^osite of an opm m^t 
12 d interengaged, crinkled filaments 22 of 
a resiliendy diermcfrilastic^ ptilymeric material . 70 
miited togedier at points of mutual contact to 
form a flexible resilient int^rated structure 
the inner pmcdxm of whidi has been treated to 
form a substantially flattaied surface and pro- 
duce a higijer concentration of filament than 75 
in the outer portion of the mat; and an absor- 
bait material 14 comprising a fibrous backing 
material 20 surfaced with a thin, self-sustain- 
ing, highly porou^ nonabsorbent smoodi 
th^moplastic film facing 18. The two layers 80 . 
are removably and adheSvely bonded together 
with an adhesive 16, preferably with an acryl- 
ate adhesive, as acrylate adhesives are gener- 
ally inespensiv^ ncm-toxic, and stable. 
Although it is preferred that die absorbent 85 
layer be removable from the laminate so that 
it might be replaced^ it is within the scope of 
this invention to have the absorbent layer per- 
manentiy b<mded to the cushion la3rer. 

The mat or cushioning portion 12 of the 90 
cu^on laminate is prepared by extruding a 
molten polymer in die form of a bundle of 
free^owing thick filaments which progresses 
downwardly into glancing contact with a ccm- 
tact surface of a smooth plate or roll and into 95 
a quench bath. The contact surface is mam- 
tained just above the surface of the quench 
bath so that filaments makmg glancing con- 
tact with it will thereafter fall into tiie quench, 
bath. The filament bundle is aligned to per- 100 
mit scmie ci the outer filan^ents to make such 
contact with the contacting surface and the 
remaining filament in the bundle to fall 
directiy into the quench batii^ thereby |»rovid^ 
ing difEerential quenching which imparts 105 
unique structural properties to the cushion. 
The web is advanced at a slower rate than 
the contact surface causing the quenched por- 
tion of the bundle to continuously support the 
incoming portion. As a resul^ diere is pro- 110 
duced a filam^tous web having a flattened 
surface uid a hig^y expanded lofty open 
structure. 

The amount of btmding or spot welding 
occurring during the process just described 115 
may be adjusted by changes in the particular 
polymer employed^ the temperature of die fila- 
ment at point of contact, die diameter of die 
filament^ the rate of withdmwal of the mat^ 
and in other ways. 120 

As illustrated in Figure 3^ the concentration 
d the filaments in the lower portion 26 d ^ 
section as shown is con^erddy greater than 
in the upper porticm 28, The filaments are 
crinkled and interengaged to provide a crush- 125* 
resistant^ resilient mat having substantial 
integrity. Adjacent surfaces of the mtereogaged 
filaments are effectively bonded durmg ^ 
process to produce a mat surface of higjh struc- 
tural stability and int^'ty. . -\ 130 
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The width and thickness of the mat which 
may be produced can be varied. For example 
a tyjncal mat may contain a total of 260 fila- 
ments and have a mdth oi 8 inches (20 cm.) 

5 and a thickness of 1/2 indi (1.25 cm^. How- 
ever, it is found that the oiges or faces of 
such web noay be joined together to produce 
webs of any desired widthj pardcdarly that 
necessary for use as a saddle pad The later- 

10 ally extending coils and loops of the filaments 
along the adjacent surfaces intermesh suffi- 
ciendy to produce an ^ective bond \^en 
further treated with, minimal quantities of 
hardenable liquid adhesive. 

15 The flattened or lower surface 26 contains 
a b'gher omcoitration or density of filament 
than does die remainder of the structure, and 
presents a greater contact area than does the 
oppo^te uc^ttened surface 28. As a result^ 

20 adhesives are enabled to form a strong bond 
widi the flat surfaces. Various pc^ymeric 
materials may be used to form the mat, sudi 
as polycaibcmte, polyolefin polyester^ vinyl 
polymer> polyamide^ ionomer, and other resins 

25 which are extrudable at elevated temperatuzes 
in die form of soft, flexible^ omtinuous fila- 
ments and which at lower temperatures have 
the required stifEhess, tou^iness and other 
required i^ysical and chemical diaracterisdcs 

SO to permit cohesion of the filaments. Particular 
polymers may> if desired, contain plastidzers 
or softeners and may be otherwise modified 
by tibe addition of colmng agents, fibrous or 
nonfibrous reinforcing agents, stalnlizers, 

35 fillers and other additives. 

If desired, the mat portion of the laminate 
may be modified for astfaetic or odier reascms. 
Examples (jS tiiis are treatment with solutions 
or suspensicms of resins, bondm^ agents or 

40 coating agents, dyeing or metallizing the fila- 
ments, further addition of particulate materials 
sudi as metal flakes, fibrous flod^ ground coxk 
or the like^ or embossing, skiving, shearing, 
laminating^ partial fusing or other physical 

45 treatment. 

Althougji filaments of very small as well 
as very kurge diameter may be produced, pro- 
ducts containing filaments witnin the range 
5 mils to 125 znils, more preferably 15 to 35 

50 mils, in diameter^ provide a high degree of 
resilience and crush resistance together with, 
excellent mechanical strength and are preferred 
for use as a saddle pad. Smaller and larger 
filaments behave similariy in many respects 

55 and may be used if desired, the diameteis of 
less than substantailly 5 mils are difficult to 
prepare by the extrusion methods describcMt 
hereixL 

Although the filamentous mat structure is 
60 generally preferred in the construction of the 
cushion laminate of the invention, other 
cushioning materials may be used. Samples 
of such materials are low density nylon web, 
polyurethane foam« or suitable fabrics, the 
65 flbsoibent layer disclosed herein obviatuxg the 



problems of the prior art fabric saddle pads 
or blankets. 

The absoibent material, v^iich preferably 
has a thickness of substantially 1/8 inch, 
usable for purposes of the inv^ncm. combines 70 
an absorbent baddng material with a breath- 
able, inert layer or film, the outer surface of 
tile film being smooth and porous, substan- 
tially thrcm^out its area yet nonadherent to 
skin or horse hide. The film should be smooth 75 
but not slii^)ery so that the pad can move 
somewhat over die horse hair to prevent bad:- 
combing, but yet not slide out fxtun under the 
saddle. The degree of smoodmess tolerable 
can cmly be determined through observation. 80 
The conformability of die mat portion or the 
whole laminate also plays a role in the unique 
ability of the pad to stay in place. 

The absorbent materkl 14 comprises a 
fibrous w^ 20 bcmded to a thermoplastic film 85 
18. The absori)ent webs 20 can comprise any 
aocq>tab}e absorbent materials, e.g., cottcm, 
rayon, cdlulosic bans, etc, which are com- 
mcmly used for sudi piloses. However, pre- 
ferred absorbent materials are fibrous batts, 90 
wadding, or the like, of fibers which can be 
readily bonded by known technii^es, such as 
needling, felting, and other techniques known 
in the art. The preferred absorbent material 
is rayon in die fomi of fibers having a denier 95 
in the range of 1.5 to 6.0 and having a web 
weight in the range of 30 to 100 pounds (0.68 
to 45 per 320 square yards. The length 
of tile f^ers is preferably in the range of 1 to 
3 inches (2.5 to 7.6 cm.). 100 

The thermoplastic film 18 is preferably a 
soft^ flexible^ thm, nonabsorbent, hi^y 
porous, sdf-sustaining, film of inert poly- 
ediylene of no greater than substantially 1 
mil in thickness and having an outer smootii- 105 
feelings ^tin-like surface. The tiiermo^lastic 
film is porous to allow die transfer €i moisture, 
etc therethrough to the absorbent baddng. 
The holes 24 or pores may be of any size or 
diameter as long as a suitiible amount of the 110 
smooth ihennoplastisc film is available for 
contact with the hide. The size of the hole 
which need not be circular, is preferably no 
greater than substantially 1/10 to 1/8 inch 
(0.25 to 0.30 cm.). More preferably, the fikn 115 
contains an average of substantially 10 to 40 
pores or holes per square millimeter of surface, 
the holes being roughly rectangular or oblong 
and ranging in lengtii from substantially 15 to 
substantially 220 microns and larger and in 120 
width up to substantially 75 microns. The 
average hole size is no larger, and usually 
much smaller than 0.01 square milUmeter, e.g. 
0.(X>5 square millimeter and smaller. Overall, 
substantially 10 to 40%, preferably 20 to 125 
30%, of the surface area of the film is com- 
prised of tiie openings. 

The absorbent layer can be prepared by 
heat bonding a thin layer (substantially 3/4 
mil thick) of pdyetiiyloie to a layer of rayon 130 
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fibers at a temperatuze about 350°F. 
(176°C) under a ni^ pressure of about 70 
pounds (28 w.g. VRiea this is dimc^ the 
fibrous wel> baddng is in dose pxozimtor to 

5 die tiietmq[ilastic fibn, and many of tiie fibers 
are bonded to die tbennoplastic film as iltus- 
trated in Figure 3. The hi^tmg bonding of tbe 
pQlyetfaylene to the rayon baling ptoduoes 
tiny pores in tiie pdyediylene film posably 

iO due to liie attendant disn^oa the film at 
its melting pc^nt forming small vends. 

An adbe^i^ 16 is placed (m tbe fiber bade- 
ing to bond mat layer 12 to ifae absorbent 
layer 14 primarily because of tbe stresses 

15 encountored between die hoise and the pad, 
eq^edally in hard riding. Hie absorbent ele^ 
ment might separate frcm die cushicux portion 
of the laminate unless adhesively secured 
diereto. Preferably, the adhesive provides 

20 enough strength to hold the two layers to- 
gether under normal stress when in use but 
yet allows the layers to be readily peded apart 
by the user for replacement. Samples of 
adhesives whidi may be tsed for purposes of 

25 the present inventicm, in addition to acrylate 
adhesives^ are urethane^ vulcanized rubber 
and die like» although, as noted, acrylate adhe- 
sives are preferred. 
In the preferred embodiment, the adhesive 

SO is coated on a zdease liner and the exposed 
adhesive is tiiea adhered to the fibrous side of 
die absorbent layer. The rdease liner may 
then be removed when desired for bonding 
die absorbent layer to the cushion layer, ll^us^ 

35 extra absorbent layers^ the adhesive protected 
be a liner, may be stored for use when 
replacement a soiled absorbent layer is 
desired. When the u^ absorbent layer needs 
to be r^laced, it is simply peeled away from 

40 the cussion mat and die new absorbent layer 
is bonded to the niat. The mat may be washed 
before the new absorbent layer is applied 

The cushion laminate of the present inven- 
tion dramatically aids in the accumulation of 

45 large nmnonta of moistuxe or other secretions 
by means of the absorbent layer and provides 
r^iliency and loft by means of the cushion 
layer. By isolating the cushion and absorbing 
fimctions as described herein^ a siq)erior c(Hn- 

50 posite product is provided. The cushion por- 
tion €i die laminate is non-matdng, hig^y 
porous and washable, which are features not 
found in existing blankets or pads. Anodier 
important feature is that the cushion and 

55 absorbing materials funf:tion together without 
inl^ering with each other. As^ a result; the 
ci^iion laminate oi the present invention pro- 
vides for comfort and safety for horses whidi 
was heretofore unknown. 

60 Kcample 1 

Preparation of cushioning mat 
Mats are faqpared by extruding under pres- 
sure of about 500 psi ^5 ^g/sq. M) pd;nrinyl 
chloride resin having a specific gravity^ of 



127, tiiroui^ an 18 inch (48 cm.) long spm- 65 
neret having 572— O.Q20 inch (0.05 cm.) dia- 
meter holes arxaxiged in four equal rows spaced 
0.020 indi (0.05 cm.) aparL The spinneret 
was heated to about 300°F. (155«'G) and poa- 
tioned 9 inches (23 cm.) above the surface of 70 
a 26 indi (65 cm.) wide, 36 indi (91 cm.) 
lon|^ and 8-1/2 indi QtlS cm.) deq> water 
quoich bath bdng flushed with 60— 70^F. 
(16— 21^C) water at the rate of 1.2 gallans 
(3.9 liters) per minute. Dioctyl sodium sulfon- 75 
succinate wetting agent was pumped into die 
quendi tank at a rate suffident to Tnnintain a . 
0.5% concentxation thereof in the quendi 
sohnion. A 4 indi (10 cm.) diameter, 22 inch 

S56 cm.) long spiked row^ having 0.073 inch 80 
0.18 cm.) diameter, 1/8 inch (0,32 cm.) high 
cylindrical spikes spaced 1 indi (2.5 cm.) apart 
arranged in Icoigitudinal rows widi 1 inch (2.5 
cm.) between rows and with the spikes in 
adjacent rows staggered 1/2 inch (1.25 cm)» 85 
was positioned in the bath with its axis at the 
liquid lev^ and was driven at a surface speed 
of 10 feet (3 meters) per minute 

Polymer was extruded at the rate of 260 
pounds (118 kg.) per hour, producing fila- 90 
ments from each hole at the rate of 3.7 lineal 
yards (33 meters) per minute, forming a 
bundle of filaments consisting of 4 paralld 
rows. Two five thousand watt quartz infrared 
lamps extending the length of the rows facing 95 
opposite major surfaces of the filament bimdLe 
and positioned about tvm inches (5.0 cm.) 
therefrom> were used to provide additional 
heat to attenuate the filaments. 

The eetrusion die was first positioned widi 100 
respect to the spiked row so that all the rows 
of filament contacted the row surface prior to 
being quenchoi, duis producing a mat. The 
alignment of the filament bundle was there- 
after changed to permit some or all of die 105. 
rows of filament to fall direcdy into the 
quench bath and the remaining rows to fall 
first i^on the surface row to produce addi- 
tional mats. 

Exam|& 2 110 
Preparation <tf Saddle Fad 
A mat QfT cushicHX was prepared according 
to Bxample 1 and an absorbent sheet was pre- 
pared essentially as heretcrfoie described. The 
two layers were removably bonded together 115 
with an adhesive con^rising a copolymer of 
isooctylacrylate and arylic add. The newly 
formed laminate was cut to 30X30 inch 
(76X76 cm.) size and thereafter used in place 
of a normal fabric saddle blanket After re* 120 
peated us^ die pad of diis invention was 
observed to be superior to the faloic saddle 
blanket in several respects. Hie saddle pad of 
the present invention essentially ^li'tntrmtp^ die 
formation of sores or fungi» growths on the 125 
horse. Rirther, no matting of horse l^ir was 
observed under the pad. The pad remained 
flexible and resilient after use and was dried 
out rapidly. . . 
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WHAT WE CLAIM IS: — 

1. A flexibly lesnienti absorbent custuon 
laminatR oQnq>iiszng a generally flat sheet of 
a fl^ible^ r^Dioit cushion material bonded 

5 to a gmerally fiat sheet of an absoibent 
material^ a^paUe of absoibing moistuie or 
odier secretion^ comprising a fiinous back* 
ing matprial surfaced wmi^ se]f-«ustaining, 
pnouSi tfaeom^dastic film facings the porosity 

10 of the &cing being provided 1^ a phiralit^ of 
holes dirough the facing, the fibrous bacsdng 
having fibres diereof embedded in the facing 
substantially tfanmgihoat the area of contact of 
the backing atw^ the facing thus uniting the 

15 hflcWng and facing to one another and the 
cushioning material beiqg b<Hided to the 
fibrous bading portion of the sheet of absor- 
bent materiaL 

2. A cnshicHi laminate according to daim 1 
20 comprising as the cushioning material a gener- 
ally non-absoxbent, flat mat of inteien^iged, 
crmkled filaments of a resilient diermoplastic 
polymeric material united together at points 
of mutual contact to form a flexible, resilient 

25 integrated structure die inner portion of vviddb, 
has been treated to form a flattened surface 
and to produce a higher ooncentration of fila- 
ments than in die outer porticm of said mat^ 
die fibrous baddng being adhesively bonded 

30 to the flattened surface of the mat 

3. A cushion laminate according to claim 1 
or claim 2 whoiein die facing comprises a sdf- 
sustaining film having substantially 10 to 40 

per square miUimeter of film siuface. 



each pore having an average area no more 35 
than substantially 0.01 square mfllfmerer and 
constituting substantially 10% to substantially 
40% of the total area of the fadng. 

4. A cushion laminate according to daim 2 

or daim 3 wherein the mat is made of plasdo- 40 
ized pdyvinyichbride. 

5. A cushi(»i laminate according to any pre- 
ceding claim wherein the facing is polyedi3iiene 
and the absorbent baddng is cellulose. 

6. A cushi(m laminate according to any of 45 
daims 2 to 5 wherein the filamoits have a 
diameter sid)^antiall^ between 5 and 125 mils. 

7. A cushion lammate according to any <d 
daims 2 to 6 wherein the thidmess ctf said 
mat is substanriaUy 1/2 indi (125* cm.). 50 

8. A cushion laminate accorcung to any {oe- 
cedmg daim \Aerem die thidmess <^ the 
absorbent material is substantially 1/8 inch 
(032 cm.}. 

9. A cudiicm laminate according to any of 55 
claims 2—8 wherein the adhesive employed 

is an acrylate adhesive which bonds the non- 
absorbent sheet to the absorbent sheet. 

10. A cushion laminate substantially as here- 
in described with reference to the accompany- 60 
ing dmwings. 

For the Applicants 
LLOYD WISE, BQULY & HAIG, 
Chartered Patent Agents^ 
Norman House, 
105—109, Strand, 
London, WC2R OAE. 
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